Pseudopolybia Dalla Torre, 1894 is a small genus of Vespidae with four species that are taxonomically problematic (ANDENA et al. 2007) . JEANNE (1996) found queen-worker dimorphism in Pseudopolybia difficilis Ducke, 1905 in some measures but not in the overall size, generating different shapes. SHIMA et al. (1998) found a different situation in Pseudopolybia vespiceps de Saussure, 1864, where caste dimorphism is less pronounced than in P. difficilis, but queens and workers had two different patterns of growth rate. These two works show how variable morphological syndromes can be in the same genus. In P. vespiceps females with well developed ovaries and no insemination were found, but the role of these intermediates in the colony is still in discussion. Morphometric analyzes (NOLL et al. 2004) showed intermediates of some species were more similar to workers, whereas in other species they were more similar to queens. Because Pseudopolybia presents two different patterns of queen-worker dimorphism (see above), it is important to augment the knowledge on castes in this genus, in this way, we quantified the morphological and physiological aspects of caste in three colonies of Pseudopolybia compressa de Saussure, 1854. 
MATERIAL AND METHODS

RESULTS
We found four stages of ovarian development: stage 1 -with filamentous ovarioles without visible oocytes; stage 2 -with young or very small oocytes; stage 3 -with one or more mature oocytes in each ovariole and the spermatheca is empty; stage 4 -with long and well developed ovaries, with at least one mature egg in each ovariole and the spermatheca is inseminated (see MATEUS et al. 1997 for details). Stage 3 was found only in one female from C1 and two from C2. Because of such reduced number of females with this kind of ovary we classified females in three categories: Workers 1 -with ovaries on stage 1, Workers 2 -with ovaries on stages 2 or 3, and Queens -with ovaries on stage 4.
Nest contents of C1 included eggs, larvae and a small number of pupae. We found 100 queens and 1824 workers. According to Discriminant Function Analysis, females of C1 were clearly separated by morphology with Wilks' lambda values close to 0.2, a value high enough to discriminate castes in other and better known species (NOLL et al. 2004) Figs 1-3) . According to ANOVA, queens of C2 are also bigger than workers 1 and 2 in the measures of petiole (T 1 BH and T 2 BW) and in head IDm, but smaller in HW (F = 5.17, p < 0.0001) (Tab. II). According to Discriminant Function Analysis for C2, 64% of workers 1 were classified correctly (eight females should be classified as workers 2 and one as a queen); 28% of workers 2 were classified correctly (12 females should be classified as workers 1 and one as a queen), and 84% of the queens were correctly classified (2 should be workers 2 and 3 workers 1).
Colony 3 was composed of 1149 queens, 2079 workers, and 288 males. Morphological differences in C3 were less distinct than in C2, with higher Wilks' lambda values closer to 0.5 (Tab. I and Figs 1-3) . Queens can be separated from workers 1 and 2 by three variables: HW, IDm and T 2 BW. According to ANOVA queens of C3 are smaller only than workers 2, in HW and WL, and bigger than workers 1 and 2, in IDm, T 1 L and T 2 BW (Tab. II). According to Discriminant Function Analysis for C3, 79.2% of queens were classified correctly (seven females should be classified as workers 1); none of workers 2 were classified correctly (all females should be classified as workers 1); and 93.3% of workers 1 were classified correctly (three females should be classified as queens).
DISCUSSION
We found morphological differences between castes in P. compressa, and some traits resemble those found in P. difficilis (JEANNE 1996) : queens are larger than workers in some measurements of body parts but smaller in other body parts, and there are a few intermediates in the population. In C1 and C2 there were a lower proportion of queens in the population. C1 was in a pre-emergence phase because we found eggs, larvae and a few pupae, and C2 was in a male producing phase. C3 was also in a male producing phase, but in a later stage, probably in a pre-swarming phase, because, in addition to males, there was also a high proportion of queens. According to WEST-EBERHARD (1978) , colonies of Metapolybia aztecoides Richards, 1978 (Vespidae) alternate between multiple queens (polygynous) and single queen (monogynous) phases. In addition, NOLL & ZUCCHI (2000 , 2002 showed that when the number of queens was low there was a higher difference between morphological castes in Polybia occidentalis Olivier, 1791, Polybia paulista H. presented more castes distinction (and fewer queens) than C3, which showed less distinction (but more queens). Differences in body size proportions between queens may be related to a competitive ability. In a colony founded by swarm, the number of queens is higher (like C3, that was probably in a pre-swarming stage) and gradually declines (WEST-EBERHARD 1978) because smaller queens could be eliminated from the colony (NOLL & ZUCCHI 2000) . This situation allows the persistence of larger queens in older colonies, and consequently a higher degree of morphological caste differences, as we found in C1 and C2 of P. compressa.
Although the degree of morphological variation in this study differs among the three colonies, there is a general pattern that queens are smaller than workers in some variables and larger in others. Queens of P. compressa are larger in petiole measures and smaller in head width and mesoscutum measures (MSW, AL and WL), which is similar to what was found in P. difficilis (JEANNE 1996) . In the Epiponini there are lineages with this similar pattern of caste distinction, such as Apoica Lepeletier, 1836 , (SHIMA et al. 1994 , JEANNE et al. 1995 , NOLL & ZUCCHI 2002 , several species of Agelaia Ducke, 1910, and Polybia Lepeletier, 1836, and other genera (for more details see NOLL et al. 2004 , NOLL & WENZEL 2008 .
The origin of morphological castes in Epiponini is controversial, probably because there is not a single origin of reproductive specialists (NOLL & WENZEL 2008) . In these wasps, differences in body proportions of queens relative to workers are a consequence of changes along the longitudinal body axis probably due to a different programming of growth parameters in the pre-adult stage (JEANNE et al. 1995) . In these species, shape rather than size is a more important trait for caste divergence, and according to JEANNE & FAGEN (1974) shape could be an adaptation to the social role of the individuals in the colony. However, the functions of shape differences are unknown.
Caste dimorphism in P. vespiceps is less pronounced than in P. difficilis and P. compressa, because in P.vespiceps only two characters separate castes: workers are larger than queens in the abdomen (T2BW), but have fewer hamuli on the wings (SHIMA et al. 1998) . According to ANDENA et al. (2007) , P. compressa and P. vespiceps are sister species based on morphological characters including male genitalia. Because the absence of caste dimorphism is plesiomorphic (NOLL & WENZEL 2008) , we have two possible scenarios for the origins of castes in Pseudopolybia: caste dimorphism has two independent origins in P. difficilis and in P. compressa or caste dimorphism is plesiomorphic for the genus with a reversal to absence of caste dimorphism in P. vespiceps. Even though it was not reported if intermediates are present in P. difficilis (JEANNE 1996) , it seems obvious that ovarian activation in unmated females seems to be a widespread trait, found both in P. vespiceps (SHIMA et al. 1998) and P. compressa (present data).
In conclusion, our results reinforce that evolution of caste in Epiponini remains a difficult problem, but we are discovering large patterns that seem to operate in many species.
